It has recently been discovered that filtered proteins in the kidney are not excreted in their intact forms (1, 2 ) . During renal passage, high-molecular mass proteins, including albumin, transferrin, and IgG, undergo degradation. The products of this degradation are then excreted in urine as heavily degraded fragments. In rats, ϳ90% of the excreted albumin is heavily degraded to fragments with molecular masses Ͻ10 000 Da, and in humans this percentage is even higher (1, 2 ) .
The excretion of filtered protein in the form of protein fragments that are not detected by conventional protein assays has not been recognized in the clinical chemistry literature. Previous studies have shown that several techniques used routinely to measure urinary total protein and more specific techniques used to measure urinary albumin concentrations are insensitive to albumin fragments (3 ) . Such techniques include immunochemical albumin assays, the benzethonium chloride method, the sulfosalicylate assay, the pyrogallol red assay, and the Coomassie blue assay for proteins (1, 3 ) . This means that analysis of the total amount of a particular protein (intact plus fragments) excreted has never been accomplished and that total urinary protein/peptide excretion has been severely underestimated. The problem is particularly evident for normal and microalbuminuric urine: Whereas normal human excretion of intact albumin (as measured by RIA) is Ͻ25 mg/day, the excretion of accompanying derived fragments can be Ͼ1300 mg/day (1 ) .
The aim of the present study was to analyze urine samples from 20 diabetic patients with varying degrees of microalbuminuria for albumin by immunochemical nephelometry (Beckman Array Protein Analysis System) and for total urinary protein by the Biuret assay (for peptide Clinical Chemistry 47, No. 9, 2001 bonds) (4 ) and by the benzethonium chloride method (5 ) . Analysis of samples from 20 diabetic subjects (Table 1) demonstrated that the Biuret total protein value was 40-to 760-fold higher than the value obtained by nephelometry. This is in accord with the large quantity of fragments present in such urine samples that are not measured by nephelometry. The calibration curve for the Biuret assay, made with human albumin concentrations of 0 -10 g/L, gave an absorbance range (550 nm) of 0.079 -0.650 absorbance units (AU). The absorbance values for urine plus distilled water blanks were Յ0.032 AU, and for urine plus alkaline tartrate (without copper), blanks were Յ0.040 AU. All urine Biuret results were corrected using sample blanks of urine plus alkaline tartrate.
The benzethonium assay results were higher than those for nephelometry (urinary albumin) but still far lower than the Biuret values. The total urinary protein measurements of 11 control urines exhibited similar ratios, with the Biuret method giving 1538 Ϯ 1048 mg/L (mean Ϯ SD), the benzethonium method giving 53 Ϯ 26 mg/L, and urinary albumin by nephelometry giving 5.1 Ϯ 2.4 mg/L. The Lowry assay, which measures certain amino acids (6 ) , and the Biuret assay on six control urines gave protein concentrations of 2734 Ϯ 886 and 1915 Ϯ 1132 mg/L, respectively. For six diabetic urines, the results were 2677 Ϯ 1254 mg/L (Lowry) and 2023 Ϯ 687 mg/L (Biuret). The results from either the Biuret or the Lowry method were not significantly different for either the controls (P ϭ 0.164, not significant) or the diabetic patients (P ϭ 0.367, not significant). The results for the Bradford assay on the same samples were 24.7 Ϯ 19.8 and 55.6 Ϯ 38.7 mg/L, respectively.
Both nephelometry and the benzethonium assay, along with others in routine clinical use, do not detect all protein fragments (3 ). The excretion rates of protein based on the Biuret values are extremely high (Table 1 ) and in the same range as those measured previously when the peptide fragments were taken into account (1 ) . The absorbance spectra of the Biuret chromogen in a urine sample and an albumin solution are shown in Fig.  1A . The profiles are directly comparable, and there were no anomalous peaks at 550 nm, the wavelength used in the assay.
The Biuret assay showed quantitative recovery (99.3% Ϯ 0.7%; n ϭ 6) of albumin added to human diabetic urine (for controls, the recovery was 98.7% Ϯ 0.5%; n ϭ 5), demonstrating that the urine matrix does not affect the chromogen and thus validating the use of the Biuret assay to measure total protein concentration of urine samples.
To test whether the matrix of the urine (or urinary pigment) contributes to the Biuret chromogen, diabetic urine samples were filtered through an Amicon/Millipore membrane with a molecular mass cutoff of 500 (cat. no. 13022). This filtration indicated that most of the proteinaceous material (85.8% Ϯ 9.4%; n ϭ 5) was retained. Filtration of urine through an Amicon/Millipore membrane with a molecular mass cutoff of 10 000 (cat. no. 13622) gave a recovery of 96.5% Ϯ 0.9% (n ϭ 5) of the Biuret-reactive material in the filtrate. These experiments demonstrate that the protein fragments in diabetic human urine for the samples studied have molecular masses mainly between 500 and 10 000 Da. Similar results were obtained for control urines, where the membrane with a molecular mass cutoff of 500 retained 81.8% Ϯ 6.4% (n ϭ 6) of the material, whereas filtration through the membrane with a cutoff of 10 000 recovered 97.7% Ϯ 0.8% (n ϭ 6) in the filtrate.
The HPLC profile of a control urine sample is shown in Fig. 1B (peaks measured by absorbance at 214 nm were also apparent when measured at 278 nm; not shown). Urine retained by the filter after filtration through a membrane with a molecular mass cutoff of 500 gave a similar profile (not shown). The whole profile was altered substantially by proteolytic digestion of the urine sample by trypsin (Fig. 1C ) or Glu C, another endoproteinase (not shown). These studies demonstrate that the HPLC peaks in human urine are proteinaceous materials.
Overall, these studies demonstrate that large quantities of low-molecular mass protein-derived material exists in urine, which had not been recognized previously. Olanzapine is an atypical antipsychotic drug now considered as a first-line agent to treat schizophrenia and psychotic mood disorders (1 ) . Plasma concentrations indicative of a clinical response are known to be Ͼ9 g/L (2 ). Knowledge of plasma concentrations, to check compliance or drug-drug interactions, is also necessary in treatment of schizophrenia (3 ) . Moreover, olanzapine toxicity may appear at blood concentrations that are considerably lower than those observed in antidepressant-related deaths (4 ).
Integration of Olanzapine Determinations in a HPLC-Diode Array Detection System for Routine Psychotropic
Numerous publications have described the usefulness of a HPLC silica column and aqueous methanol eluents for the analysis of many basic drugs in plasma (5, 6 ) . The use of this type of column provides more reproducible results, making it possible to obtain a sensitive HPLCultraviolet (UV) procedure that is easier to perform and less expensive than electrochemical (7, 8 ) or mass spectrometric (9 ) detection. We have adapted this HPLC system for routine therapeutic drug monitoring of psychotropic drugs (10 -12 ) . To update this system, it is important to include new antipsychotic drugs, such as olanzapine.
The Dionex HPLC system used consisted of a Dionex injector (Model ASI-100), an isocratic pump (Model P-580A), and a photodiode array detector (Model UVD-170S). Chromatograms were processed using the Chromeleon TM chromatographic data collection and analysis system.
Blood samples were collected in tubes containing lithium heparin as an anticoagulant. After centrifugation for 10 min at 3000g, the plasma was immediately separated, supplemented with 250 g/L ascorbic acid (10 L/mL of plasma), and stored at Ϫ20°C until analysis.
Olanzapine was extracted from 1 mL of serum after the addition of 0.2 mL of bicarbonate buffer (pH 10.5), 20 L of internal standard working solution (demethylated metabolite of trimipramine; 2 mg/L), and 5 mL of a mixture of hexane-isoamyl alcohol (98:2 by volume). The mixture was shaken for 15 min and centrifuged at 3000g for 5 min. The aqueous layer was discarded, and the organic layer
